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ABSTRACT : PROBLEM TO BE SOLVED: To obtain a ridge waveguide-type semiconductor laser which 
is capable of oscillating stably in a signal lateral mode outputting a high output power even 
if a laser beam is enlarged in beam diameter so as to be enhanced in optical damage 
level. 



SOLUTION: A ridge waveguide-type semiconductor laser is equipped with a 
double-hetero structure equipped with an active layer which emits light, a stripe-like optical 
waveguide layer 6 which is set higher in refractive index than its surroundings so as to trap 
light in a direction in parallel with a substrate, a ridge which is provided above the optical 
waveguide layer 9 to guide carriers to the active layer 4, and a current block layer 10 
buried in the side face of the ridge. A part or all of the optical waveguide layer 6 is set 
larger in width than a part of the ridge which comes into contact with the optical waveguide 
layer 6. A substrate 1 is set N-type in polarity, and the side faces of the ridge are made up 
with a (1 1 1 ) A plane and a (1 1 1 ) B plane. 
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[ttffttit*0>ifiifl] 

Bic**yrta£A-c#5d>fc< 1 1 

<, **WEK*ElcWft*fifcHCa»^*i«><Z)^ b 
7^^oMiSKi> IME#*«ttB0>J:ttfc:, fiftlE 

»ttBfc3K y buih y y^a<o«B±ic»«)a 
«*fci4±»offl[E36*«KJi^«3a^ (May 

# n mx>h £ *mfr if o 

9MMS«#G a A s "CfcS***^' !f. 
[H*«4l SS*3S3^*3V^r, WEffittBa 5 , BW* 5 

[»*«5] ft*:«4lc^v>T, WE* 75/ KB, mils 

I n G a P'CfcS^WftU'-fo 

[»**6] B*«4^v^r, «E^?yffl, mJE 
y V BUlSm^^n y ^ G a A s 

tSA 1 GaAs-Cfc5*»*^f. 

7 ] f9*3S 1 , 2, 3, 4, 5 £ fete 6 

WEK«^is*{fc*s (ooi) *fctt (ooi) a> 

[»*3S8] IS^Jgl, 2, 3, 4, 5, effete 7 \Z. 
*5VNT, Mfiy y^ttOMffia* (i i i) A®&U< (1 
11) Bffi^&«^SttTV^*«ft:^1fo 

lay y^a&wi^rsttft^o t^y^^^u- b<^e 

V*B l'-*. 

[»*JSl 0] ^>g#:£tK-kic; it, 3t*3B^ 

^6S^tWEiStt«SrJiT^e>#E^*«:StE^Sie 

Z^*,?->yu-h&ffiUl) r?i?m&m*9y KB £9 

E**«K«J:9iSv>»-3iy^^^ hy^l, huIB 
I-x y ^Kl^f 5x ^ f-y ^ i/- h^mJlEy jy 

y:7B, jWESg-^^^* by^Ji, «IE#SH£tt 



(2) #fl¥9-1 4 8 6 7 1 
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7^ KH*yy^«t^B.oME*W«BH*SKm-t-5* 

^flftisy y^«B^«KSr, huIB y y ^ttasfflE#W«K 
B 4: S-T -5 tt#o«a*«rE3te*ttfcB 0>« J: B « < * * 

r. <t z&m t°tz> v—v 

it, JB-ay^^^i«*!i»i-6*y^>'^^b36S±T 

(DmzQm^^yfsyx by^»«:rt»^*tf» 

^^^u-b^HtJlsy vVlfrtimtvy KBJ:0ffi<* 

fuE^/^xn^ig, MEI-x^fy^h^y 
A, ttE*-^r/^^ br/^B, WE**«K», 
fuE y 9* K»olHKIS***i-Sxa 

Mffi^-^y^^^t-i^B5Ey vVT&m&tv 
v Ym*. mk%=^v^lf* by^JB^BUU 
®^ (ill) Affi-efe5 y yS^Rlc&SJ: 5tiyf 

Id <t «9 ffiE y ^ ^ 9 y KB TOE**ttBB 

^(SWU, ftjffi^ (ill) BBt?fc5 9yy«H:ft5 

U-CWE»X3iy^v^«^J:0roE*SI«BB«:^ b 
7>f /fticsuiotiiiaig-a: y ^ b y^Bd« 

«9fiffEy y^»o«BBSr, mJEy *^SW*ttE# 
**BBfc«1-S»»^«3ftS«fE**«KBo(HJ: 9* 

[000 1] 
[0 0 0 2] 

50 jg*;®^ Lr^A>^C^ff^^nTV^^ I nGa AsltT- 
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(3) 
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#FfiH*JB y r^SKSO. 9 8 ^mW? 
»u-1f*:ffi|^KWi-5o row— 1f<0tS*«iB<Dft* 

0, **->v<— 1 7, 1 9 9 4^, gUlOl^f 
141 II (Electronics Letters, volume 1 4, Numbe 
r 1 7, 1 9 9 4, pp.l4 10-14 11)Wb 

[0003] ^(ommm&m 2 i^-To raiafc:*3v*t\ 

(A) telff^feflwBrffiEIS:, (B) tt^offittJSSB 
o^r®, (C) tt*W«Kffl$wWrfflS:*n-Ptt»LXV^ /0 

3t*ttKJB6ttHHJ:0Ja»f*wi«v>HTfc5fc«>. JB 

yp^no^ y^^«rto*ic»*t5. y 

5/ $*fflS £ 3teW«KJleD*4j>* S BS^WK-ifeS-* fcft 
[0 0 0 4] 

[0 0 0 5] EJLhj&»&, ft^to^w^/i^iB^SiirS 

feofc 0 H 5 tta3t£«3S<OiR^ (OS«a (2 5t) fc*5tt 40 
SIBSESa-^a^Wtt^— «"t?fc5- *UAl2 0mWft 

[0 0 0 6] *Hh«flHta3ft:7r-f '<*B 

B»cOftjB*Wi:b-tfflV^6*t5, InGaAsIi^ 



#ri¥9-l 4 8 6 7 1 

[0 0 0 7] 

[RHSr»ftt5fc«)0¥a] ±EB»liy s^WlMS 
ffl^Wfru— iF^Ssv^-C, yy^ffl^JS, BP*>3teWSM8 

frSK^G a A s b-tZZ. b\z£ Djf/££ft5o 
±fEeWte. W#»S^GaAstfc5i^tt»l:, 
^InGaAs fi^FB £^trj@}£^*$ig "f 

£r£^J;9if/&£ft£o ±EB»tt, ffittJBa* 
lnGaAsfl:^#F/l£'>&< £ fc 1 »*tfffl»-?«fi-Cfc 

j&MBifc/nsr^JB** G a A s (ife : FMp k 1"6 InGaP 
k~tZ>Z.k\c± t), tfct^y^ KB, si^m y y 
^«Wflllffi*«l«>3itpltt«^ny^lH*:, GaAs« 
^M^-T^A l G a A s £tc£9ii/££ft6 0 
Sfc, ilEBtttt, StROKfrffiS: (00 1) 
(0 0 1) ^b<z>««dsi BflEKrtir-rSwfclc.tOJg 
j££ft£ 0 ±!SSttB\ y*S?«<&«flff«r (11 

l) Affi&O (ill) BjB^6i*t5-il-J:Di 
l££ft£ 0 

[0 0 0 8] JtB#»fc:J:*>, yy^bSASHS 
r^fctf), 3t3fiffi^*#v^^t?t, JIMS 

fct, yy^9«BI*»*i — if 

[0 0 0 9] 

(IMK«l) *»W<ofB— «>SiJlfc«Sriai«rfflv^-CRW 
i-5o HIl (A) I*, *^lf6M(03B^<^»fffi«3fi«:, 0 
l (B) fi, ffittJBW-5Eo»ffi*3ftoa*ia«r, HI l 

(C) ft, HJB*W«K©WfffiH*r»LTV^S. 

[ooio] Jf-^cofpR^jfefc-ov^xSR^S. 

(10 0) ffi^os i K^nlGaAsSfil±(C 
n!GaAs^y77l2(KJ?0.2^m) , ni I n 
GaP^7^ KJi3 (BIISl. 5 //m) , H^)I no.16 
Gao.84Asli^i23 (lff7nm) 
WtP 2 m<V I nGa As PPf Mil 2 2, 2 4 (^^ F^r 
ty^!8 10nm, Mfi-0.3%, Mi? 1 0 n 
m), 2|OInGaAsP-SCH (Separate Conf in 
ement Heterostructure) 121, 2 5 (/O K^r-Y y 
^S7 9 0 nm, HIJ?:2 0nm) i «9 fil^^tlS^ffl 
^#FJSttJS4, pIInGaP^7^Ki5(ffi|:0. 
25fim) , plGaAsx>yfy^h 5 /7 P l3 1 

(If lnm) , pSlnGaPxyf^h^l 
3 2(Iflnm), lppiGaAsl27 (RW5 
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nm) £^;ft£&fr2;i<7)pSilnGaAsPJl2 6, 2 8 (^ 
^m^$g7 9 0nm ( IH2.5nm) <fc «9 ^ 
^^tL5H)g^KKii6, P IInGaP^7^Kl 
7(^^1.3/^111) , pMlnGaAsP^ :7tJI 8 (sO 
m^Sl7 9 0 nm, g|0.0 5/im) , p I2G 
aAs^:y://f QOfflLO. 1 5 Mm) «-«&JR 
ftvtej&fi&: (MOCVDS) ^cfi^y^MBES 
J: flilsKJSS #Jlfci* I no. 1 6 Gao. 84 AsM 
tWFl23t InGaAsPPIii2 2, 2 4 
£\ GaAs£fili:^8^lTV^, 

[ooii] m^, mi%<DcvDJLntmi£<D* b=*-y 

f V/Ig^i <9 *M4. 8 ju mOX h7^y^S i O2 

•A^^S^^r^ h (HB r : H2 O : H2O2 - 5 0 : 5 
0 : 1 ;*9it) I^J;DpSGaAs^tiX^l9, p 
UnGaAs P^y7ri8^U J8fiKt-J:f9 
p!lnGaP^7^Kl7^±»^0.6 5 /x 

m, wt>*»oj»s*-e*s (111) a®, mtxom 

0.6 5 ^m^(lll) BBM*fefcS±T;fcfr#»<D 

y ?i?j&Rkiiz> xvic^y^i/y-rz. zntt* p 

IG a A s ^^Jf 9, pSUnGaAsP^^r 

pi I n G a P ^ 7 ^ KI 7 OlT^Otlf^ 
3. 5 ^mi:ft5o 

[0 0 12] Jiisy s^gBSr-e*^ t LTx KK*^!/ 
^-Y ^ h (H2 S 04 : H2 O : H2 O2 = 1 : 5 0 : 2 ; flc 
«)t) tcJ:0=«3fcW»KJi6SrBiB3. 5 /xmcD^h 
yJ^m^mi-Zo ::t'piInGaPxj/f^ 
^ h y ^1 3 2 IC <t D x i/^5'ff±t5, -£<OSL 
jfttSK^iOJilSpSl nGaP^j' KJf 7 £_L$gri> 
&T8S*-e (111) Affi^ftsyy^tttftSi 
5iC^-/^^^i~5o ^COB#, pUnGaPx^fy 
^b^yf3 2t^$W 0 ::tp|GaAsx 

£t>\Z s W^x^^^M-iDplGaAsx^/f 

y^h^/lsi^t^ rcT\ (001) s 
t (111) ffi©ft-t-fttos#S5 5«t»*>-5fc*, 

[0 0 13] S i O2 ^;y^>^^£iitR/£fic7)-e 
*^£LT, nilnGaPl^P^^ilOCDSji 
J&ft£rtr5o ^2X77- K7>>f(NH : NH4 F = 1 : 
6 t^J:!9JilBS i O2 aiy^^^^^*r» 

*Lfc«, plGaAs3^nill(B?0.15 
/xm) M^t^o P{R'JmSl2, NflJSffi 1 3 Sr^g^p 

[0 0 14] HTH*t4v^, -tos, Sf^-ojfflffii:: 
A./4 (X :^M*gfi) Off^cos i02 ffiK#tJK£, 
^T-C0^®(CS i O2 £ a -S i a>4gRj&><b&5iSR 
WK*r»rilbfc. P««ffii 2^^yji^S 



(4) ^ggspg- 1 4 8 6 7 1 

[0015] ±ja=«*»«KJB6o«^3. 

cD*Ifi^ 1 . 7 ju m £ , ±EHH3tW»KJH 6 J; *9 2* 

10 #i:fclMc<<* KdSBiSSmcK < <C 

5o KflFLfcSmi. L#V^ttSEl 5mA"CSiaJtie 
»gRgte980nm-efcofc o SSiflS2 5- 

eo^o^f^ *HJA^2 0 0mwmtSSl:i 

KTWMH Ufc. H6»fttB. (2 51C) \Z.jdttZ> 
«*»*B*4*tt-C*>5. *fc*K*ffl*tt4 0 OmW 
-Cfcofc. 3 Oi^lCO^TSfflSS Ott'l 5 0m 

[0016] (%ttM 2 ) *&w<DWz-<Dmm&i&m 3 
20 &ffiv*TRijtt-5o ms (a) ^ ^nifiw^^^^Sr 

gQ*5SSr, 13 3 (B) li, RH4«f*iSw»fB»3S<olft* 
B*r, El 3 (C) tt, =J13feW«BoWrBfll5fi©lt*H 

[ooi7] jjcfc, sR^^fPSS^&^ov^rsE^So 

(100) S^OniGaAsSfiliCnlGaA 
s s<y7rM2 (IKJP0. 2 /z m) , niInGaP^7 
yK|3 (RSl.5/xm) , fgll-HJSCT^-o^ 
fi^#F?£ttJl4, pMlnGaP^^y KH5 (KJIC0. 2 
5/im) , P lGaAsx^fy^hy^l3 1 (JH 
50 JJlnm) , pi I nG a Pxyf^^ b 3 2 

(IWinm) , IBiCzillttfljriq— o=J|jK«ttKJ| 

6, P lInGaP^77Kl33(lf0.65/i 
m), plGaAsis/f>^F^i3 4 (BWl 
nm), p§!l nGaP^7^K®3 5(If0.6 5/i 
m) , plInGaAsP^y7rl8 K=¥^ V 

7 P M 7 9 0nm, 0 5 /x m), plGaAs^r 

9 (BIWO. 1 5,xm)£«f|&. ^m^JSMffl^ 
(MOCVD&) ^/cfi^f^y — ^MBE&ICi 9 
Ino.i6Ga0.84Aslt^ 
40 ^Fl23i I nGaAsPPlll2 2, 2 4»^, 
GaAslfil LTV^o 
[0 0 18] m%V>CVT)lMbmi%<Dft b^y 

fy^IgCJ:^l4. 8 ju mCO* h7^7 P «OS i O 

^Jg^l^l^lC^n^^rn^^-^^h^J; DplGaAs 
^^^19, pMlnGaAsP^5/7r^8^r»^L, 8 
tftttlCtO p®InGaP^7yKi35S:l O^Pfl^ 
^fy^tSo P iInGaP^75/KI 

50 [0 0 19] ^ »-<Z)SaiS«fc|p|C«Bt*^y^-f 



7 

>h\z£K) pSGaAsxyf^ hj/^l3 4S:» 
(i i i)Bffia*«BHcm*>*i,3. r^lgm, _kT;fc&*f 

»Oyy^«»iS»*S*L«. rcD£#, plGaAs^r 
fy^B9, P SlnGaAsP^777l8WK 
^2/^a36SH«»-frto*rttO. 8 /imtfc^ pll 
nGaP^7yKS3 5©i«, pfflInGaP^7yK 
®3 3<DT#£cDtSte&j3. 5 /tmtftSo Us'S^WSt*' 

6£*I#J3.5 Min^h7^^Mt5o -^T* 
pSlnGa Pxyfy^ hjx^S3 2tC£9^;y^- 

[0 0 2 0] *t<D$k s afi»(-i!9 p£!lnGaP*7 
5/ KJB 3 3 £:1MB£fl:a* (111) AiB^bftSJ!/^ 
J:5J«y^^^i-5 a rcOBf, pll nG 

^^ih-T5o ££>M, MIx^^fta'JplG 
a A s xyf h 3 1 S:l»*t5o r^ty 

[0 0 2 1] S i 02 3ty^^^^^4r3BRj«*o-r 
nlln-GaP^oy^BlOOia 

J;0SiO2 xyfy^^^Ltt, plGa 
Asn^nill^m Pffi!S;ffil2, NfflJ 

[0022] ff-osatflincffisaiRt: 
&±#<Dn®mmm&*) o. 2 v>. y 

mA-Ctffiii^fiL, 3SSSSEStt9 8 0 nm-Cfco 
fco SfflS2 5-6 0t^ftt\ *HiM2 0 0m 
Wgg^T^l^i-^- K-e^SLfc 0 ^JB. (2 5 
*C) lc43rt5««#3tffl*WttW:ia5i:RI«-C*5. £ 
5tftil^fj:4 0 0mWtfco^ 0 3 Oi^lCO^t 

[0 0 2 3] (JlJSfll 3 ) *38W©»Ho3ljKfllSrH 4 
«rffl^TI&9H-S 0 0 4 (A) tt % #»Efl|0>*-?o» 
E«iS«:. 0 4 (B) tt % JSffii»iE<Z>WrBH*:»L'r 
v>5 0 9c»-, *^<0fls«:£»fcov*TS&'<s. (i o 



(5) ffl¥9- 1 4 8 6 7 1 
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0) S^rj^o n SG a A s Sffi 1 ±i: n SG a A s ^ 7 
77142, nSA 1 0.48G ao.52 A s ?7 y KJ3 4 3 
(BUS 1 . 5 Ai m) , HcOI no.i6Gao.84AsllT- 
#FI6 3 (iip:7nm) i: rMtttf2l(DG a A s 
PfH@6 2, 6 4 «f 2 0nm) J: «9 «ftfc£ft£MS 
■T^Fffiffig 4 4 , plAlo.48Gao.52As^77K 
JB4 5 (JRJ?0. 2 5 jtzm) , piGaAsx^fy^X 
hy^B7 1 (RJVl nm), plA 1 o. 48 Gao. 52 Asx 
!yf^F5'7'i7 2, P iGaAsMWl4 6 
/0 (ll?10nm) , plA 1 0.48G ao.52 A s 2 y y K 
J17 3 (HHJ^O. 6 5 <im) , piGaAsXyfy^ 
h^'7 P il74 (Ifl nm) , p SA 1 o. 48 G a o. 52 A 
s^7-yM75 aii^O. 65/im) , p^G aAs^r 

*y:/JB4 9 4r>E», tMJHXffldcSS (mocvd 

[0 0 2 4] ^IC, ii^WC VDXSfci§SS<0* 

xfteBfU+Zo zti&m^Xs r^-r* taiMt 

***fc*<Z)ffl^« (HTAi$^/Tt) (a^plGa 
20 A s *Y^^JB4 9£rGfefeU *»Lfc*Sllfc:J: 9 pi 
A I 0.48 G a o. 52 A s ? 7 y 7 5 8rfltlffi3&s<l 1 1) 

9 plGaAsxyfy^ h^B7 4S:B*Lfc 

t*UcSiC«J:!)pSAlo.48Gao.52As^7 
y b*M7 3%®m& (ill) Bffitc&5 J: o\^y^ 

H^o ^<Db%^ pSAlo.48Ga0.52As^77Kl 
7 5 0±4g, pfA lo.48Gao.52As^7y KI73 
OT«OSttfi3.5 ^ratfeofco 
50 [0 0 2 5] ±|Syy^M^^^tL-C, Affile J: *> 
pSG a A s 3fe*£igt&JB4 6 SrfijRj3. 5 j^m^h7 
>f^(Cx 7 f-y^t5o r:t'plAlo.48Gao.52 

i"5o ^Oft, »L3tfi|glCj:9pMAlo.48Gao. 
52 As ?7y Kg 7 3Srfl9B5dS (ill) Affi^sfeS* 

£&£o ^<£>E5\ plAlo.48Ga0.52A S xyfy^ 
^h>y^l7 2t)te^^ 0 rr-Cp^GaAs^^^-^ 

40 [C, AfflU D pSG a A s x^yf y ^ F ^//I 7 1 

[0 0 2 6] S i 02^y^>y-?X?&miRf&g:<D^ 
b It, nS!Alo.48Gao.52AsliS(E^ny^Ji5 

7i/iia^sio 2 ^y^^^^^sri»*Lfca, 

P aGaAs3^^M5lMfi« 0 P«««5 
2, N«««5 3*3K»*jau SSHifcfc.fc9#S«ft 

9 0 0^ mO^lftl/- fco 

[0 0 2 7] »— ojlllS«i:[P]i:«SB«aBK«: 
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y^SPCOTffiCOtM^l. 7 ^m^, piGaAs*| 

[0 0 2 8] KtfsLfcSH^i, irH«* L 

onmr*feo^ 0 SS^2 5 — 6 ot:co^tr% ftffi 
/-Co sta (2 5t) ^*5JtstB:«E»5teffl*«Fttttig5t 

l^-efe5o *3Tc»ie*ttJ*tt4 0 OmWtfcofc. 3 
0f^lCOV^ittg?U^5 OWl 50mWg^a 

[0 0 2 9] 

[Hi] 



EI l 




(6) «fH¥9- 1 4 8 6 7 1 

m^±<Dm^m\Ct>tzoX^mcm\ / f't^ I nG a A s 
0. 9 8m m«f*Wft:U- if 

[mi] **WlcJ:5»-(o5afi«<z>*^<o»fffiH. 
[0 2] fl6*»3So*^oBrffi|g| 0 
70 [HI 3] *»WlcJ:S»i:o*lfi«<^*^-oWffiH. 
[HI 4] *»Wtc±5»=©j|««co3R^oWrBBI. 

[las] tae*o*^^m«E»*ai*«Fttia. 

[16] *»WlcJ:a»-oSt*«<o*^40W(E»*ffl 

1-niGaAsSffi, 3 — n %L I n G a P ? 7 ^ K 
IS, 4-mfl: J F-#Fffitt@, S-pIInGaP^^ 
K/f, 6 7-piInGaP^77 
K/l> 10-nIInGaPafi^n 7 ^i, 3 1-p 
20 iGaAsxyfy^hy^i, 32-pIInGa 

[HI2] 
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